The mTORC2/Akt/NFκB Pathway-Mediated Activation of TRPC6 Participates in Adriamycin-Induced Podocyte Apoptosis.
Although increased expression and gain function of transient receptor potential cation channel 6 (TRPC6) has been associated with the pathogenesis of some proteinuric glomerular diseases, it remains elusive how TRPC6 participates in the process of podocyte damage. The potential signaling responsible for TRPC6 activation was investigated using immunoblot assays in an in vitro podocyte injury model induced by Adriamycin (ADR). Podocyte apoptosis was measured using FITC-conjugated Annexin V and Propidium Iodide staining. The channel activity of TRPC6 was assessed using the Ca2+ influx assay. Increase of TRPC6 expression was detected in ADR-treated podocytes, and TRPC6 knockdown significantly decreased ADR-induced podocytes apoptosis. Following ADR treatment, phospho-mTORSer2481 and phospho-AktSer473 was significantly increased in a time-dependent manner, whereas phospho-mTORSer2448 and phospho-p70S6KThr389 showed no change. ADR-induced apoptosis was prevented by ku0063794 (a dual mTOR complexes inhibitor), not by rapamycin (a specific mTORC1 inhibitor). Furthermore, nuclear translocation of NFκB/p65 was detected in ADR-treated podocytes, which was prevented by an Akt inhibitor triciribine. Of note, NFκB inhibitor PDTC prevented ADR-induced increase of TRPC6, and decreased ADR-induced apoptosis. We found that Akt activation and NFκB nuclear translocation was significantly inhibited by knockdown of mTORC2 protein Rictor, not by mTORC1 protein Raptor. In comparison with control, the Ca2+ influx was significantly increased in ADR-treated podocytes, which was remarkably prevented by TRPC6 knockdown. ADR-induced increase of TRPC6 channel activity was dramatically prevented by ku0063794, but not by rapamycin. Additionally, knockdown of Rictor, not Raptor, prevented ADR-induced increase of the Ca2+ influx. Moreover, the application of NFκB inhibitor PDTC also prevented the Ca2+ influx in ADR-treated podocytes. Our findings revealed that the mTORC2/Akt/NFκB pathway-mediated activation of TRPC6 participates in ADR-induced podocyte apoptosis.